15 2 Drylands worldwide are experiencing ecosystem state transitions: the expansion of some 16 ecosystem types at the expense of others. Bees in drylands are particularly abundant and diverse, with 17 potential for large compositional differences and seasonal turnover across ecotones. To better 18 understand how future ecosystem state transitions may influence bees, we compared bee assemblages 19 and their seasonality among three dryland ecosystem types of the southwestern U.S. (Plains grassland, 20 Chihuahuan Desert grassland, and Chihuahuan Desert shrubland). Using passive funnel traps, we caught 21 bees during two-week intervals from March through October during 2002 -2014. The resulting dataset 22
. Transitions among these ecosystem types are predicted to occur under climate change, with 7 sampling, and the random effect of transect, which was nested within ecosystem type to account for the sampling, the Chihuahuan Desert shrubland ecosystem had the highest bee Shannon diversity and 225 evenness, with these diversity metrics 5% (Shannon diversity) and 2% (evenness) higher than in the 226 Plains grassland. In turn, Plains grassland diversity metrics were 16% (Shannon diversity) and 12% 227 (evenness) higher than the Chihuahuan Desert grassland. In contrast, on average across months, the 228 ecosystems did not significantly differ in bee species richness (Table 4 , Fig. 4c ).
229
Importantly, differences among ecosystems in all diversity metrics varied by month of the year 230 ( Fig. 4 , Table 4 : Ecosystem x Month -Shannon diversity: P < 0.0001, richness: P = 0.0137, evenness: P 231 < 0.0001), indicating that dryland ecosystem types differed in their degree of seasonal variation in bee 232 diversity (Question 2). Specifically, Shannon diversity was greater in the Chihuahuan Desert shrubland 233 than in the Desert grassland in all months except for March; differences in Shannon diversity were largest 234 in May and September, when Shannon diversity respectively was 38% and 33% higher in the 10 The largest difference occurred in October, in which Shannon diversity was 31% higher in the 238 Chihuahuan Desert shrubland than Plains grassland. However, this trend was reversed in both March and September, with greater Shannon diversity in the Plains relative to Chihuahuan Desert grassland in 242 all of these months (Fig. 4b ).
243
Dryland ecosystems diverged in the magnitude of seasonal variation in bee assemblage composition, 
253
October (Desert grassland: mean similarity = 9.2, P = 0.0091; shrubland: mean similarity = 11.7, P = 254 0.0070) ( Fig. 3 ). In contrast, in all ecosystems, June and July were most compositionally similar to one 255 another, with low turnover between them (Figs. 3,5; Plains grassland: mean similarity = 76.2, P = 0.0091;
256
Desert grassland: mean = 72.42, P = 0.0077; Desert shrubland mean = 70.4, P = 0.0156). Seasonal 257 patterns in bee assemblage composition were largely driven by common rather than rare species, as 258 indicated by very few qualitative differences in analysis outcomes when excluding singletons or 259 moderately rare species (see Supplementary Fig. S4 ).
260
Abundance. Like species composition, total bee abundance also varied seasonally across the 261 three ecosystem types (Table 4) , and ecosystem types exhibited differing trends in total abundance over 262 the course of the season (Fig. 4a ). In the Chihuahuan Desert grassland, bee abundance increased from by a ~50% decrease in abundance between April and May (df = 84, t = 11.12, P < 0.0001) and a 66% = 0.0004) and Plains grassland ecosystems (df = 84, t = 5.93, P < 0.0001), it increased by 40% within the 269 Chihuahuan Desert shrubland (df = 84, t = -3.86, P = 0.0053) ( Fig. 4a ). Across ecosystem types, bee 270 abundances were generally lower in September and October relative to all other months ( Fig. 4a ).
271
Diversity. Within each ecosystem, most months had similar levels of species richness, with some 272 exceptions ( Fig. 4c ). Notably, there was a sharp decline in richness between August and October across 273 all three ecosystems ( Fig. 4c ). During this period, richness declined by 70% within the Chihuahuan Desert 274 grassland (df = 84, t = 11.18, P < 0.0001) and by 60% within both the Plains grassland (df = 84, t = 10.92, Shannon diversity and evenness diverged among ecosystems ( Fig. 4b,d ). Patterns in total abundance,
277
Shannon diversity, richness, and evenness were all largely driven by common rather than rare species 278 (see Supplementary Fig. S5 ). 
286
In contrast, certain bee taxa were only characteristic of a given month within one or two 287 ecosystems ( Supplementary Tables S3-S6 ). For instance, in June, the shrubland site had 5 indicator 288 species in the genus Lasioglossum; one of these was also characteristic of the desert grassland site Supplementary Tables S3-S6 ). Finally, ecosystem state transitions will thus require considering bee assemblage seasonality in ecosystem types droughts is nearly 100% by the end of the century 74 . Such droughts could differentially affect bees with favorable 37,38 . In one of the few studies on the topic, fewer bees emerged during a drought year compared 381 to the previous and following years in the northwestern Chihuahuan Desert 38 . A greater proportion of 382 specialist than generalist bees remained in diapause, and the specialists that emerged were those whose 383 host plants bloom under low precipitation conditions. For Larrea tridentata, which requires precipitation to 384 bloom 75 , few specialist bees emerged during the drought, suggesting that these specialists time their 
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In our dataset, common rather than rare bee species drove the trends in abundance, diversity, 399 and composition that we observed over both space and time. Considering these species' ecologies may 400 thus be particularly important for predicting the consequences of ecosystem state transitions, and some 401 species may portend change in the bee assemblage as a whole 77 . Among the most abundant bees in our 
